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We consider the construction of Smarandache functions 
ef the type I S5 Coen”, p prim which are defined in (1] 


and (2] as fcllows: 


Ss : n*—n” . SCk) =1 3; SCk2 = max € S Ci. kI> 
ie) 4 an : . 3 
aX jSr j 
Bi i, a. 
for Oops Re ee P. 


In this paper there are presented some properties of 


these functions. We shall study the monotonicity of each 
function Ss. and also the monotonicity of some subsequences of 


the sequence C San ‘in n* 


1.Proposition. The function Ss. is monotonous increasing for every 
positiv integer n. 


Proof. The function Ss. is abviously monotonous increasing. 


Let k < kK, where k “k < N™. Supposing that nis a prime number 


k k 
and taking accont that CSCk 29! = multiple n* = multiple n si 
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it results that Sok OS Ss Ck? therefore S is monotonous increa- 
nN n 


sing. Let Sok = , Bax, € oe = =p ci ki? 
SCk = , 2%, € oo oe = a ee 
Because Sse .k > SS 422 ko ES So Clie k22 
Pp, om 4 Pi, m2 P, t 2 


it results that SoCk < Sok? so a is monotonous increasing. 


2. Proposition. The sequence of functions CS t > n™ is monotonous 


increasing, for every prime number p. 


* 
Proof.For any two nombers i ile IN ‘; i< i, and for any neéN 


we have 


S C¢nd=SCi.nd €SCi.m = SS, Cnd therefore S:.. £ SS 3. : 
i Pp 4 p 2 Pt i i 
pt pz pt pz 


Hence the sequence ¢ =o aa is monotonous increasing for every 


prime number p. 


3. Proposition. Let p and q two given prime numbers. If p<q then 


* 

S$ _Ck> < S_Ck) ; k e WN 

Pp | 
Sat (p>_ <p> tp) 
Proof. Let the sequence of coefficients Csee (al) aia, pees rho aes 
Every k & NN” can be uniquely written as 
ean ee POG aR ees ew aha? e149 
ie 2 e-1 ei 
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where OS t Sp-l,for i =1,s-1 ,and Os a Sp. 


The precedure of passing from k to k+1 in formule ¢€1> is 


Cid t. iS increasing with a unity. 
Cid if t. can not increase with a unity,then ar is 
increasing with a unity and a = 0 


Ciuwd if neithe t nor Be are not increasing with a unity 
then te - is increasing with a unity and te = Re Pee 0 


The procedure is continued in the same way until we obtain the 


expression of k+1. 


Denoting Bs ata = S {fk +19 = SiCk2 the leap of the function = 


when we pass from k to k+1 corresponding to the procedure 


described above. We find that 


~" ain the case Cid acs? = p 

- inthe case Cid 4¢s> z= O 

~ inthe case Citi acS.5 = O 

n 
It i abvi 1 that: S$ tnd = Cn > + S$ C15 
is viously seen a - n z A, - : 
n 
Analogously we write Sond = LYACND + § C13 
a ee a g 


Taking into account that S612 pP<q#2 $629 and using the 
Procedure of passing from k to k+1 we deduce that the number 
ef leaps with zero value of 25 is greater then the number of 
leaps with zero value of So respectively the number of leaps with 


value p of 3, is less then the number of leaps of s, with value 
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git result that 


n n 
ACS > + S Cid < AcS 3 + 3S Cl) C2) 
* P . x 2 ‘ 


Hence Son < Sen? : ne WN 


AS an example we give a table with Ss, and S; for O<n<2i 
k 1 2 32 4 8 6 7 8 91011 121314151617 1819 2O 
the leap 20oee2eoe2e0oeoee2e282808282828000 28 0 2 @e 
Sok 24 4 8 8 8 810121214 16 1616 16 18 18 20 ce a4 
the leap 33206322é¢63.6U06006d Bmh6U6@BmwUW BUCO OOCUCUCDB™CUCU BU BCUCOOWCUCDBCU OB 
sf 3 6 8 $1215 1818 21 24 27 27 27 30 33 36 36 39 42 45 
Hence SiC? < S,Ck? for Ki SS Teac s wo CO 


4.Remark. For any monotonous increasing sequence of prime numbers 


Pp. < Ps Go gba Ss Po St it results that 
Ss, < Ss <3 © tae, SS < 
Py Pe ; P. 
= v v u 
If aS Py, (PS vo PY and P, < Ps < -- SP, iiee 
a Ck>) = , 23%, Seth? > = a = a Cikd 


3 t t 


5. Proposition. If p and q are prime numbers and p.i < q then ae 


Proof. Because p.i < qit results 
S$ icid S p.i < = S_¢15 ¢€3> 
a s i q 
and S$ iwk> = SCikd §£ i S Ck) 
Pp Pp Pp 


From €32 passing from k to k+l, we deduce 


46 =o." & 2 A, eid C45 


Taking into account the proposition 3. from C4) it results that 


when we pass from k toa k+l we obtain 
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n 


} <j 3 : < 
ee > <i ae 2 ¢ i.p<qand if acs. 2><sfC acs.) CS) 


k=1 k= 
Because we have 
n n 
= t < ; 
Sen? Sot? + oS SP < Sota? + i © SSE? 
anda 
rn 
S¢€n) =SC¢15 + AC 
@ q Je k Sa 
=2 
from €3> and CS) it results =e < ed . n € n* 


6.Proposition. If pis a prime number then a < S, for every 


n< p 
Prcof.If mis a prime number fromn < p, using the proposition 3 
it results Sk) < Sk for k e N". If mn is a composed, that 


L v 
is n=p ota eek p* then SCk> = max € SiCkd> = Si Ck3. 
n per 


a - a i 
1S jSt J r 


Because n< pit results op a p and using the proposition 3 
es g 


t 
and knowing that iP. < p< pit results that a a s ca ies 
t 


therefore for kk «eN” S Ck < SCD 
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